III. RBSULTS AND DISCUSSION
shows the XRD patterns of CVD WNx before and after RTN treatment. The lattice constant of the as-deposited CVD WNx is 0.4175-nm which is larger than 0.4127-nm of p-W2N. The N/W ratio from WDS measurement is 1.7, indicating that the CVD film is ninogen rich. This may explain why the CVD film has high resistivity (4500 pa-cm). After RTN treatment the resistivity is reduced to about 1200 !r^Cl-cm. This may be attributed to a reduction in the carbon content, growth in grain size through polycrystalline recrystallization, as well as the increase in film density.
The thermal stability against Cu diffusion was examined by using p+n junction diode leakage current measuremenL The distribution of of the leakase current density remains below 1xl0-8 Ncm2 for thos6 samples annealed at temperatures up to 500 oC for 30 min in N2 ambient. Fig. 2 shows the diode leakge current distribution of 700 oC-RTN CVD WNx barrier layer after annealed at 500 and 550 oC for 30 min, respectively. RTN treatment has improved the thermal stability by about 25 "C. Nitrogen-lean film had a higher thermal stability than nitrogen-rich film. Several reasons were proposed to explain this phenomenon. The amorphous nitrogen-lean film is lacking the fast diffusion path in the strucrure. Another possibility is that the nitrogen-lean film was more resistant to the loss of nitrogen during hightemperature processes. The RTN treatment has improved the thermal stability of the l2l3 tilm by 25 .C. Fig. 4 )V,.,p-r^r, n , "t
